The considerable biological activities of fused pyrazoles as adenine analogues CAMP phosphodiasterase inhibitors and as active CNS agents [1] [2] [3] [4] [5] has stimulated considerable recent research for the synthesis of these derivatives. In previous work we have reported a variety of new procedure for the synthesis of fused pyrazoles utilising 5-aminopyrazoles as starting components [6] [7] [8] [9] [10] [11] . In the present paper we report our further results in this direction.
Diazotised 5-aminopyrazoles has been reported to couple with /?-diketones, ß-keto esters, malononitrile and with ethyl cyanoacetate to yield hydrazones which spontaneously cyclised into pyrazolo-[l,5-c]-as-triazines. On the other hand, pyrazole 5-diazonium salts reacted with dipolarophiles, in basic media, to yield pyrazolo[l,5-c]-as-triazines via 4 + 2 dipolar addition [7, 11, 12] . Now, it has been found that 5-amino-3-hydroxy-4-phenylazopyrazole (la) and 3,5-diamino-4-phenylazopyrazole (lb) [13] reacted with nitrous acid in presence of concenterated hydrochloric acid-acetic acid mixture to yield the corresponding diazonium salts (2a, b). These could not be isolated in pure state, however, their formation could be indicated via coupling with The reactivity of diazotised 1 a, b toward dipolarophiles was also investigated. In contrast to the reported reactivity of diazotised 5-diazopyrazoles 1 a did not add to acrylonitrile. The pyrazolo [3,4- c]-1,2,3,4-tetrazine derivative (7) was the only isolated product. The formation of 7 may be assumed to proceed via formation of the intermediate resonance stabilised diazobetaine (8) which undergoes intramolecular cyclisation to afford 7. In contrast to the behaviour of diazotised la, diazotised lb reacted with acrylonitrile to yield a product for which structure 9 was suggested based on analytical and spectral data. Although the mechanism of formation of 9 is not yet clear it may be assumed to proceed via the mechanism demonstrated in Chart 1. Further investigation on this matter is now performed.
Recently it has been shown that la reacts with benzoylisothiocyanate to yield the corresponding
thiourea derivative. The latter could be cyclised under different conditions to yield different polycyclic products. In the present investigation it has been found that 1 b, c react similarly with benzoylisothiocyanate to yield the corresponding pyrazol-5-ylthiourea derivatives (10 a, b). This is in contrast to the reported formation of l-thiocarbamoyl-3,5-diamino-4-arylazopyrazoles on treatment of 1 a with methyl and/or benzyl isothiocyanates [15] . Compound 1 c also reacted with ethoxycarbonyl isothiocyanate to yield the corresponding thiourea derivative (9 c). The structure assigned for 10 a-c was based on analytical, IR, and NMR data. Compound 10a readily cyclised into the pyrazolo[3,4-c]-astriazine derivative (11) on refluxing in pyridine.
On the other hand, attempted cyclisation of 10b by similar treatment has result into its hydrolysis and the pyrazol-5-ylthiourea (12) was the only isolable product. The procedures described here were found to be all satisfactory and a variety of interesting new fused pyrazole derivatives are now available.
Experimental
All melting points are uncorrected. IR spectra were recorded (KBr) with a Pye Unicam IR 20. X H NMR were obtained with a 100 Hz and chemical shifts are expressed as <5 ppm.
Reaction of diazotised 1 a, b with active hydrogen compounds
General procedure: A solution of each of la, b (0.01 mol) in acetic acid (30 ml) and hydrochloric acid (3 ml; 37.5%) was treated with a solution of 0.01 mol of sodium nitrite dissolved in the least amount of water. The resulting solution was then added to a solution of the appropriate active hydrogen compound. The solid product, formed on standing, was collected by Alteration and crystallised from the proper solvent (cf. Table I ). The IR data of compounds 3 a, b-6 are listed in Table II .
3-Hydroxy-5-phenylpyrazolo[3,4-c]-l,2,3,4-tetrazine (7)
A solution of diazotised 1 a (prepared as has been previously described) was kept overnight at room temperature then evaporated in vacuo. The remain- Table I . List of products of diazotised la, b with active hydrogen compounds (3a, b-6).
Compound
Solvent m.p.
[°C] 
3-Amino-6,7-dihydro-l-phenyl-7-cyanopyrazole-[3,4-c]-pyridazine (9)
A solution of 0.01 mol of diazotised lb (prepared as has been previously described), was added to a solution of 0.015 mol of acrylonitrile in 100 ml of ethanol. The reaction mixture was kept overnight at room temperature then evaporated in vacuo. The remaining solid product was then triturated with water and, collected by Alteration and crystallised from DMF-water mixture.
Compound 9 formed brown crystals m.p. 280 °C; yield 75%. IR: 1630 (<5NH2) 2250 cm -1 (unconjugated CN); broad band at 3340 -3440 (vNHa). 
Analysis for CizHioNa

N-( 5-Amino-4-phenylazopyrazol-3-yl)-N'-acylthioureas (lOa-g)
To a solution of 0.01 mol of benzoyl or ethoxy carbonyl isothiocyanate (prepared as has been previously described) in 100 ml of acetone 0.01 mol of each of lb, c were added. The reaction mixture was refluxed for 90 min then evaporated in vacuo. The product was triturated with water and the resulting solid product was collected by Alteration and crystallised from the proper solvent.
Compound 10 a, formed yellow crystals from acetone-water mixture; m.p. 188 °C; yield 75%. IR: 1620 cm" 1 (6NH2), 1670 cm-1 (benzoyl CO), br. 3220-3450 cm-1 (vNH groups).
Analysis for CnHi5ON7S
Calcd C 55. (11) A solution of 10a (2.0 g) in pyridine (30 ml) was refluxed for 5 h. The solvent was then removed in vacuo and the remaining product was triturated with water. The solid product, so formed, was collected by Alteration and crystallised from methanol-water mixture.
7-Amino-3-benzoylamino-2-phenylpyrazolo[3,4-cJas-triazine
Compound 11 formed pale yellow crystals; m.p. 212 °C; yield 65%.
Analysis for CnHizONi
Calcd C 61.6 H 3.9 N 29.6, Found C 61.5 H 3.1 N 30.0.
1-(3-Amino-l-phenyl-4-phenylazopyrazole-5-yl) thiourea (12)
A solution of 10b (2.0 g) in pyridine (30 ml) was reAuxed for 5 h. The solvent was then removed in vacuo and the remaining product was triturated with water. The solid product, so formed, was collected by Alteration and crystallised from methanol-water mixture.
Compound 12 formed yellow crystals; m.p. 165 °C; yield 70%. IR: 1660 cm-1 (<5NHa), br. 3320 to 3460 cm-1 (vNH).
Analysis for CieJIibSN7
Calcd C 56.9 H 4.4 N 29.0 S 9.5, Found C 56.6 H 4.7 N 29.0 S 9.0.
